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(57) Abstract 

An RecA-like recombinase/single-stranded niicleic acid probe/double-stranded target nucleic acid complex can be very efficiently and 
specifically formed by a method comprising preparing an RecA-Iike recombinase/single-stranded nucleic acid probe complex in the presence 
of a hardly degradable nucleotide cofactor which has molecules in a number 1/4 times or more larger than the number of the molecules 
contained in the nucleotide residues constituting the single-stranded nucleic acid probe but 10 times or less larger than the number of the 
molecules of the RecA-like recombinase, and bringing the obtained complex with a specimen containing the double-stranded target nucleic 
acid. 
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(single-stranded nucleoprotein filament) (DM^y^^. St>'l^:^^t- 

in vitro T'^aPlfI^^S/^& (homologous pairing) Sl>'/X{i D N Ail^c}^ 
m.Jit^ ( strand exchange ) ^ 1" ^ ffi 'J? ©M*^ ^ ^ ^ > ^ ^ M ( recombinase ) 

RecA ^ >>'^^KT fe^ (^BB^^. ^^X^. 9. No. 4. 281-292, 1990) o 
RecA ^y/^^Ml±. in vitro {z^l,>T^g|Rl5&; 1 ^iiD N A ^ 2 ^SiD N APb^ 

^l^-^DNA^^ (joint DNA molecule) tt^^^tiXl^^ (B.Rigas 

Proc. Natl. Acad. Sci.USAx 83. 9591-9595. 1986o P.Hsieh f>s 
Proc.Natl. Acad. Sci. USA. 89. 6492-6496. 1992o L.J.Ferrin^. Science. 
254 . 1494-1497. 1991^) o ^ Cffi^fi^^ci 2 fl^® 1 ;$:tiD N A 

(complementary single-stranded DNA) fc. ti^ h^Wi^Ji^iiL'^^t ^ 2 ^ 

^ D N A ^ o P^T- ^' D r i: n ?) 4 2^fi D N A itit s d t *a 

^tvTV^ -5 (E.P.Sena. Nature Genetics. 3. 365-372. 1993o V.K.Jayasena 
t., J.Mol.Biol.. 230. 1015. 1993) o ^^(c. RecA > ^ DN 
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A - D N A mcDM-^^Jit^iD^tj: i^-Ts ^m^J^RlSS A t CDmX' D N A -R N Am 
^D^^•^S>Rc^^^TV^^#^ :i (D.Kirkpatrick e>. Nucleic Acids Res.. 20. 
4339-4346 SU^" 4347-4353. 1992) "P. ISfHl^ R N A/D N A^n-T 7" U h' t 
OP^-CO^'&Si^»^^TV>ft-i) CI i: *;^^nTl.^-5 (H.Kotani , 
Mol. Gen. Genet.. 250. 626-634. 1996) o ^©J:^?^ RecA ^ ^ Mot^ 

^) ^^(D2:$imm^DN A^mM-r^:^m (S.M.Honigberg 
Proc. Natl. Acad. Sci. USA. 83. 9586-9590. 1986o B.Rlgas t). 
Proc.Natl. Acad. Sci. USA. 83. 9591-9595. 1986o M.Teintze ^. 
Biochem.Biophys.Res.Cominun.. 211- 804-811. 1995o 7K[lIf$l^4, 888274) 

-V3 >:^;b«ia^^nT (W093/05177) „ 

UA^ L^c*^?,. {-@eSS UA^1^^EU'&:^^ (^Ux. «^^;H:b T* 1,000^9- 

1 ^^t:AT©ilj^) ct^ T^di 2 2^0^tl6^1t^^^* RecA ^5' >^'n- ^ R t-ft^^ 
-SlU^^^^^i^'Jffl LT ^— ^if^^ ■< mm (enrichment) . t^tiiSl>'/X 

{±#gi-r;S)fctotz{±. ^ CD m &^izm I. tzx^-mm^^j: rbca cj 

iS3?i|$:^T^^'E7°P — rT'^'air) ^-g-i^ (single-stranded nucleoprotein 
filament) ©iiM^^^^L. Sj;&'x><j*. HX^^i^^i^^ ^ tz(p]±^ -a-i>/i:> 

*^0^(±. ^*44^0 2 :$:ti^i6^^^{C]Sv^-S/^&t4SLN-i^^t4^^x-r RecA m 
tifc RecA UHK^^^MX 1 ^m^^y'i=i~yW^i^(D 2:^mU&0^^W.9ii(D 
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>5,_/f^^>>^\ M (enrichment) . mmRV/^^^W^ODmm^ikmT 

^Bfi£bf#^^^'^c RecA/ 1 *:li^^7°D--7'it-&<^ (single-stranded 
nucleoprotein filament) A T P r S smSY^S© Mg^* ©#&T. SS . 
B (single-strand binding protein) ##^T-C. 1 2^0iD N AC RecA ^ > 
^^^K^-S^&^-&TfSM-rs^^*^ -rtrC Radding <h ic J; oTP?i#g^ 

(^S^f^l^ 4,888,274) o 'i&thit. 0.5-2inM A T P r S#^£TT•^f 

■5©;b5^!?^ L < . mi& 0.5mM Ja±i£'ST'^^ ^^!^^Tl^^ (lel^^ffFCD 7 

Zit>'af >J<il 8 ) o 

Lt-V. RecA ^>^-?^Kl^T{C^bTATP^©7^l^^-3" K3:7 

V>Si^-^{±. RecA ^57 >/^^«g#*s{^^-r^ATPasergt4CJ:oi:ADPC 
^j^^n. RecA ^ >y?^K/ADP^^<*:{i l^flDNAA^^ftf^b-C L^O 

ATP*;b<{±ATP^^3F. (Tf.y^ ^ L/ 7^5^ > + t- r ^ > l^"^) ^ 

^^^^■<t;g,,i:.g3!)Sfei,*^ATP r S^©ATPaseCJ:-:.T^fi?^ti,C< 
^-^/7>S^_:^^V^;S^J'^^i, ADPC^P^nX RecA ^>/^^K/ADP1t 
■^-($:i:fd:oT 1 2^|i^^^A^^PillTi>C i: t)^ < . RecA ^ J^^Wlznt 

Titio ^tz. :$:^BJ#f,(icl©J:e) Aj:!!;^*-^. A T P y S ^OlSH^SftS 5? 
Radding e>05|e: HI !r#|^ 4,888,274 -^B^iifflSCtt. rmmffomi^^^-T ^ 2 
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KecAX I :^mD N Ay' a - ym^i^(DBfiS.lt. 0.5-2niMO Mg^\ 0.5-2mMOD 
A T P 7 S. 0. 1-50//M (^£D^^®^;ug5l(iDN A^ri^^r ?) ^ ^ U;^^^ K 
MS©^;i/^-C-fe t) . lM = 350g/l T^^o ) (D 1*|SDNA. :RI>'1:$:^DN 
A© 1 /4&i:i±^ L < (i l/3g 0. 033-16. 7>uM) CD RecA ^ 
^!g?|p^TT"^TO®7!)S^f ^ U^^J ^IBtg^tiTl^-i. (IHJit^l^o 7 - 8 v) » 
CiD^i-^CDAT P r S®^Tt!t{i> 1 *^DNA^^gfiJtLTl.^^^ ^ K 
Bft©^^iS®10{ig*>?, 2 75fS. ^tz RecA > ^ W®^-?^®3^30f§7b> ^ 
60,000f§{z^§^-r ^/i, RecA/ 1 *:|iDNA7'D-:7'^t^i^^^ 
TJgai2^iJi|$^e^]?^d:rD->^/'RecA/2 :*:fM;^i6^DNAlt^<*:^5ctj^ct < 
^-y:?)7ttoCC{i, m.n^(D±DN A (rp — ^+ 23|s|^DN A) M{C'fi!c#LT 

i^) . 1.6mM CD A T P r S. Sfniol (100/il ft'o Cl©g{i^ ^ Ix;^^ 

— y\ 0.32nM © 2 ^$^D N Ai^STT% RecA ft 0.08-5. tcg^-ft^ -g- 
fe^^iCctt). ^©il-^OSii RecA MAS 0.32 //M . Q. IG/zM' J; T 

0.64AiM ct t)±CD RecArjiJ^T-{±g^rD-7VRecA/2;*;ii^lfl^DNA^t-& 

RecA >/'?<^Mc7):0-^iSr©2,5OO-lO,OOOfS(^=fB^-r^o 
±13® J: ^ l3i^S(i:;^jif!|(DAT P y S^(OM^m'&J^ ^ U;^^ K i3 7 t ^J' 

RecA tJ' >/n- ^ K(^^^?g[®30fgc7) A T P r S ) ^ nx o 

0^#?,{is ATPr S^® RecA 1iMJ^ax.S^l^g#;t)S<S^t-^ A T P a s 

K D 7 7- ^ ^ -<&^ffl-r iJe3t5^£fD j; 9 1 Aii*tjtziD^ 
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<fc ^? 5? ^ L < « 3{S T T- S ^i^T T . Rec A If ^ i# m ( U > ti :^ - -tf ) 
/ 1 fll*^ 7* D - 7- IB^'J t + ^ i3 ^ M IS^U ^ * T ^> 

^^p — ^-^-^tf) IS-CT^*^ (single-stranded nucleoprotein filament) 

>^±ti^^-&?>- ^{-J^ (fidelity) ^f^Mt^O^^tc "T. 

^ ^fiS;-r ^ C3 M ^ o 
:$:^0^{i. g!i3^4^©2*$it^fi^^^{::iSVNS;;&t4Sl>-'l^^-+aE<&^rRecA«M 

-^y'^y^. (enrichment) . if^i^RU/ 5HiM^m^(Dmmi>zmL. J: 
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(2) il^/^tS7^ K=i :7 T^^-ASAT P r S. ADP-AIF^ 

(ATP. &uy ^^iti- h 't> i^cD-u-^'m. xtiADP. 

fi^^T;i/5 - >^7 A. ^5;t^':7 .^/fb^ h 'J -^A©?!-^!^) . d A D P • A 1 F4- (d 

ATP. mmiJ'jii-'y I:.. Rify^^^^ti-h^j^ixCDm-^'m. xfidADP. 

fi^^T'yU ^ A, RUy V 'J ^ L.(Dm.^^) s AD P • B e F3- ( A 

TP. mm.-<') ^1^. St>-:7 .y>fb^ 1^ ij .^7 ACDrg-^ife). X(iADP. 

U U -i^A. 'y'fb::^ h U A©rg^^) . Xiid AD P • B e F3- (d A 

TP. M-c'ju-^A. :sLny -Mh± V L^cDm^m. 3^.{idADP. mm 
&uy h V o A<DM^!m) -e^^s (1) {ciaM©^&. 

(4) 1 2|s:^>f^^rD— :7-gSj^7b^ Tt^^rn — ^i:. ^J.^>fe < i; 1 «^.©-n 

5-prp-rh®?i^i^Tfes. (1) - (3) cDi^-rnt,^izmm(D:^m. 

(5) 0.5~2.0inM (75 ng'*^:&.T-(: 1 ^BMmyD -y'U.nt RecA ^fif^ 

(6) ucA mmtk^mmt-mm^<^m^-^^^. (d {ci3«6©;^i£. 

(7) KecA mmmxmmt^:^mm^MX'ib^. (i) izi^moD:^^. 

(8) RecAjt^^x.@IS*^ti!gfeX(i y 7!3> (1). (6). (7) 

© I ^ -rn >t)^ tciB ® ® ^ ?i . 

(9) ^^rD-7-:6s^ltiX{i U ±/ > K$:^-r-S. (l)~(7)©t>m 

(10) ( 1 ) ~ ( 9 ) oi^-rtL*^i;i3«e© RecA wmtk^mm/ 1 mm 
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(1 1) U.n^(D2:^mM^W^^'^9—^^-^>':^\ ii^i (enrichient) . 

(a) (9) l3g3«£©:^a-eilMUfc RecA ^SSim^^lSX 1 

(b) mi^^ ntz 2 ^mmm^mhmm.^\±') i3 Y^m'r^^^=^ru-y'h 

(c) |g^iicrf})J^^tL'&:*^o:fe 2 T^JM^SU'T-D — 7"^|^^t-*x^i, 

(12) s!CI4ft'® 2 -< ttmSZ>VX{± 
(a) (9) {zfB«E©^?iTii^Ufe RecA 1 *ii^@gro - 

(c) @;teicffii£^n^^^-:5fc 2 *i«^st>"rD-7-^i^s-r^xff.. 

(d) g|;|g{cMiE£^n^c 2*:M#-6^^^^^trlJ^=&@*i*^^i^ML. ^2^ 

(e) i^2*i»6tiii^sg^>srsjFmfeiiim^iitKt-i)Xfi. ^^tsi^m. 

(13) IgiaXJi U K/b^ tf:t^>X{ii^:3a^^>^- >Tfe^. (8), 
(9). (11). ( 1 2 ) cZ)V^t^ti^^(3iBig®;^?is 

(14) 11^*^ T-tivV {T^Vi^y VT\^Vy) yLlt^'J^^'y^-'^tfi 

f — X (•^^^■. h li— X) Tfei)^ (1 3) \Zl^m.(Dl5 
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(15) ( 8 ) x(i ( 9 ) {^s3f£0^?iTfifii^ u;^c RecA mf^mx.mm/^ 1 

(16) ( 1 ) ~ ( 9 ) ct:) 0^Tn7^)^(CB3«g®;^^£T- II S^Urc RecA 

(17) 2^mmm^^t^2:^mmmDN AX'$,^^ (1). (11). (1 
2). (15). ( 1 6 ) (75 I. ^-rn*^lC 

(18) 1 fffi©:^5^^ >±ti^-|rT- RecA lii^I^^xgim/ 1 2^f^>l^itrD-:r 

~ (1 6) cDu-rn*^i3f3mcD:^^^. 

(19) im(Dti^^>-b^± h ^}^J^-(^>5Htti'}0Z^^:t>X'$)^. (1 
8) iziBtii®:&sfe. 

(20) ^-h'J-^A-r :^>;&q50mM UiTO^<b:>- h U ^t? AX(±250mM JiiT© 
S^^:^ h y •^Atcfe^L. U A > A^SOniM l:kT(Dm^tti 'J 't'A^.li 
250inM i.:iT®i^^* U -i? A{zd35fe-r^. ( 1 9 ) {cSB®©:???^. 

(2 1) (1) ~ (9) (D\.^-rMHztm(Dy^mx'mmi.rz rbca 

'r>^J'\ ii^ (enrichment) , t^tBZit>'/X{i^gi-r to©:3r >y 

2|J#6B^^C:fc^/^T r^j^^ro— 7' (homologous probe) j tl±. 2:^m 
D — 7* (heterologous probe) j tl±. 2 7^fI^i6tj^^^gB?'Jhi-^75:*SMt4^ 



m 
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M*^X.@^l^e#*^(*Wr^ ATP a s e^CD5f ^ UtTv K h Ui^X7T^--tf 

*:#g0^tc{^ffl Ut#ammx.^^ (recombinase) hJi^ in vitro -cmmmM 
(homologous pairing) RU/^ltDliAt^^ik^J^^ (strand exchange) 

:^mm RecA ^ ^^"^^ Hi: ^wa^ 1^(11^ RecA mmm^Mm 

■CV^^o ^J^{^.^^« RecA^>^-^^S©S?it§^ (T.Shibata Methods in 
Enzymology. 100. 197s 1983) St/^ O^P^ (f^'J ^tt' RecA 803 :M.Madiraju 
f,. Proc. Natl. Acad. So i. USA, 85. 6592. 1988o RecA 441 : H.Kawashima e.. 
Mol. Gen. Genet.. 193. 288. 1984ftU) . > ^ S T 4 7 :f 

— i^S*© uvsX ^ >/'^^K (T-Yonesaki ^. Eur. J.Biochem.. 148. 127. 
1985) . (Bacillus subtilis) RecA^>>^^^ (C.M.Ldvett 

J.Biol.Chem.. 260. 3305. 1985) . BMB (Ustilago) ffi*© Reel ^> 
/^^K(E.B.Kmiec ^. Cell. 29. 367. 1982) . Thermus aquaticus ^ Thermus 
thermophilus (D X v ti^mmt^mm^OD RecA >^'5 ^ H (E.Angov 
J.Bacteriol.. 176. 1405. 1994o R.Kato^. J.Biochem.. IH. 926. 1993). 
mm. v>^^. t h^3fe® RecA It^W^^H (A.Shinohara ^. Nature 
Genetics. 4. 239. 1993) ^^^T^o 

zK^mo RecA ^ >^-^^K{±. (^?iJx.{i. S.Kuramitsu ^. J.Biochem.. 

90. 1033. 1981o T.Shibata^. Methods in Enzymology. 100. 197. 1983o) 

izx^i^mmt-^mm{.x^m{.m^o mRs© rcca ^>^-?^k i-^- 

,j v^'-^^yN^r Attia. 7-D/:f7^:±i^^)^^fflbt#?.o^fc.:^8iE© RecA 



wo 00/20558 



PCT/JP99/05420 



- 10- 

^ y^'^^mcD^Mit. ^extinction coefficient £ '«28o = 5.9j (N.L.Craig 
J.Biol.Chem.. 256 . 8309-8044. 1981) {3fto^^T^T-:>;to 

^^mizm\.^^tLi> 2:^mm&mmit. dna. cdna-^rna (dna 

/^^^J^-^S^^i^fi^*© v^y ^>;/:^DNA-^cDNA^ r^-Y 
7 T — i^E&JftcDD N As Sl>'^tl^c7)S;^ jcy ^^j/^DNA-^c DN AcD^^M". 
^/z^ti^cD^aDNA^-atf^MCDNA^-r 7'^ 'J — f^b^&i^^cD 

2 2|KfiDNA7b5i£ffi^nf#:5„ ^^c?gr^t4^^-1^:£-r;2,^^cr)^^'&^?,r\ mmiz 

J^'o^mm^ , ^ (i^^^) . -^^m^J 

^ffi^ti^^-rs 1 *fj^^rD-y (;t;.^7-o-y) ©^T4)ctv^bx 
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ttm^nxi^^ (PCT/JP97/03019) o -figfflr^ 1 *ti^^:7'P — 

A iiT^^T'D — 7'^CDrB^OJ^Sia^'J^^^6^^ffil°lMtfex.;£j^:> (homologous 



pairinglz Ji^^^^ y'^) -tf— 3 >S:iic:0 >&fit^{C^tS-r ^ IS 2 2^ 

mmm)^^^^\^rzK». f cnmizx^xyi^-y'U^(D^^mm-r^:iti:i 
J; y) mm^ nm^o z.(DX^izvxn^ titzro-yi^mn 2 :^mx ^^tK 
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BtiiB4->^ y'u-yri:^m-r^^mtt^mm}immtjiW.ncD^-^\t'ptj: is^ 

iff ^ L < {i25~2,000ma-?rfe t) , ctD:^VA (2, 000tiSl.:>l±) 
^fe^ (FITC. D-^'$>^) . jSl^^ifSj (^s-Tl-dr^-^- — -t\ TJltiV 

M13-^CiX174^© 1 7- — i)/ D N A -^5 A 7 — S^S^feCDD N A^>t- 
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bl^mfitbtt. 3^1 : lA^^Si^l : SOO^igtr^^o {^fflT^^^7'D-:7■St>' 
2^^0^(cMffi^nf#Sit^/5?f±? ^1/^^ b-=i 7r ^ ^-h bT(±. ATP 
7 Ss ADP • A 1 F4- (ATP- 5i^:7'>'L'^-'t7A ■ y h V ^ 2^}i^^ 

#j3JtiADP • 5^^^;^^ -"^^ ■ ^ ^ . d ADP • A 

lFr(dATP - mmT'JV^^-O -y^^it^h ^ I^M^^^HdABF - 

mmT)i^=-^i^ ■ y ^viti- h ^)t>i^m.^^) s adp - b e F3- (atp • 

eSi^^ij ij - 7 -^-fb^ h U 'i;Avg^tlXJiAD P • eHlt-i U U '>A - 7 «y 
-fb^^h U'i'A^g^!^) ^dADP ■ Be FT (dATP ^m^m.^') U -i? A • 7 
«><b^hU->Ar^^!|^5X{idADP -M-^U 'J -i^ A • 7 -fb^ h 'J A^-^ 
i^) Tbs^lf (L.P.Moreau J.Biol.Chem. . 264s 2302-2306. 1989o 

A.J.Langee>. J.Biol.Chem.. 261. 101-107. 1986„ S. C. Kowalczykowski 
f,. Proc. Natl. Acad. Sci. USA. 92. 3478-3482. 1995) o 

3g|^!5ct-CV^^7 ^ l^^^ Ka»©^^t5it^ l/4 1-;l±T-. RecA 
«D^^i[®10fgIUT. $7^b<(±5^^u;T. J:>3$f*L<ti3{^Ji^TTfe5^{^ 
TT'. rp-^'^gi-^t? 1 *Sft=t^it^D-^IS*4i: RecA filJ^flt^x.^^ ^ 

(enrichment) . ^tBSI>VXtt^^i::^a U?t RecA m%m.^^% ( 'J =i > f 

/ 1 :$:|i^^^7"D — 7"^-&f* (single-stranded nucleoprotein 
filament) ^^MT^^ A T P r S ^^ffl f ^ ti^li. A T P r S © 3 
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#J ^ > il ^- 7' «)ifJ^ 95 - 1 0 0 °C T" $<J 5 ^ ^1 )^ frft ^ L T 1 tS^^ ^ r n - -rmn 

^mmL. mzo^j^'t^^ i ^PBm^^ufc?^. mm rbca ^ y^'^'^ntcom-^^iic:^ 

e^jfe RecA o-y^ -i ^^'^at^-m^^ l^!=t^m^(D^m.^(Dmm:mmtn:xTcDmm 
izfrii^ izmmLm^ i -loomM (i?^ u < a lo-ssmM) h'jxm^m^Lit 
mmmmm (pm^ 7.5) . 0.5-12. smM ($?^l<(± o.5~2mM) ^Yb-x-^^-^.^ 

'^7A3^{i|^^v/7';^ v'^ A. 0~50mM ^^b:^ h U r>A3?:{i^<b* U e^A. 
b < (iO-lOOmM mmi- h 'J ^l^Ximmti >; e7A. 0 ~ ImM 1. i- 

h— 0~100iaM E G T A. 0 ~50niM 5; v 0 ~10% U -t D 

oTs 1 3|ciiM^:7-D — :7i^3^t RecA ^ > ^"^^ M^^-^^ -^X RecA"^>/-? 
^7 1 :^mmmyo- ym-^t^ (slngle-stranded nucleoprotein f i lament) 

Xl^:h4Ji^U:t^ h'nmzMLXl^^i:X±. L < ti 3 ^ ^ b 
mzMLX l^l'l:X±CDm^X RecA ^ >M-^K<£»-r S-iJ^HA^* b . RecA 

^^m.^^^^^i[sm->^,mMM<o^^mm^z'^iD^xm.m\L-t^'S^^t-^:b. 

'il^StCj;^ l;T. S S B (single-strand binding protein) . h^^'-Y ^ — 
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5^ h'D 7T:i'^— i: RecA ^ > ^ nt^m^ff^tn RecA ZJ — -f > 

mtM^r^m^i:!. mm^- RecA^> 

mmmm^^flt^ (homologous pairing) t^mm^z'n^Ztt'^mX'^i^o tz 

® U > h' ^ ^ t- ^ RecA ^ > ; ^ ^ M ^ ^tg^^ T #. I^X J± U > H 
RecA ^>/^^«/^^^rp-7':^^<*^I^S^U-t{^ffl-r?.3i:*T-^^c 
o -:7-{:ioiNT li^® i 3 tjim^(DmM^it U > h' RecA 

i^Tbsis^si^jKiitTT-. m^'mmz^ma^. mmmm^^j^^ (homologous 

pairing) Icig b fc^f^TT. 5 ^~24B^f^. $? ^ b < {±10^^~ 2 B#P^. 37°C-^ 
r n - h ® ( RecA ^ > ^ ^ ^ M / 1 r □ - 2 T^imi 

±12 RecA =J— >^-JS);&0^i^^(5«Sl5ll:>t:\ Tia^S/i&^gft't'T ^JS b 

1 -IOOibM b < {i 10~35]nM) h U (pH$^7.5) . 4 

~25inM (5f $ b < {i4-'12.5iiiM) i^it^ ^ ^ ^> 0 2^ X^tmm^ ^ ^> ^ 0 
~150iiiM ^'^b:^ h U '>AX(iO~250inM i^ig-:^ h U -i? AXti 0 ~ ISOmM J^-fb* 
<J '!7A3Z.{iO~250mMi^Sg* 0 'i7A. 0~ InM h-;i/. 0~100mM 

EGTA. O-^SOm T^^Ji^li^y^ 0 ~10%yj D— ;Uo 
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^mm%7^^mi>z^f^-r Rbca 9 ^^^^^m./ \:^^%%)imiy'u — 

T^ia<b-r^ii>:^^*sfei, (^1114^1^^4, 888, 274-^0 PCT/JP97/03019) „ 

■^^mz-'ist-o-z-i^^x.fz.^^tm^m.x.mn/ 1 ^i^a^irp-^^g^i^^ffl 
mi-\^ ')'y^^L<iimmtio^i:.^±^i^:^-\±^z.tizx'D. m^!it^(Dmm. 

(fidelity) -pHt^m^CD^^tj: ^lit^^m'Pi\5Lm^\R]±^ ^ ^ z t.t^-c ^ ^ . 

mm^) -^^^7'p-7-*s;^r ^me^Mm tmmtj:Em(Dm^mi'Z'^tD-\^xm. 
(DW^mi-v 0 2. i> L < i^mmti ^) tp i^^it:^^ it ^ z tiz J: ^ ^ m^nt^cDm 

m (fidelity) ^4$^ti ©.5^7^ ^Jlt^^im^i^M^m L < ^ :l h 

Z(DZtl±. ;>viify©ATP r S^ATP®i^:£T"T\ RecA^ >m-/7 ^/i 

(fidelity) ^ittSt^fi{tAi(n]±t-S (V. A. Malkov c,, J.Mol.Biol.. 271. 
168-177. 1997) j tt\ ^ D N Am^^KUt^ (strand exchange) ti. 50mM 
(Di- h 'J -i? AJItC^t^TaJ^fitJtCiaS^tl. lOOmM (Di^^t± h 'J -i^A*, L < {± 
ZOOmM Oi^^thh y '^7A?^ffiT-e(*i5(S^^(CPIS^n-i. (L.J.Roman 
Biochemistry. 25. 7375-7385^ 1986) j tA^. ^ D JV-rnmRat^ id-\oov 
fornation) (i. ZOmnoi^itzh h U A Iz J: -r>T20%PfiS ^ tb. 50lnMCD^gfb:^ h 
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gV7A{3 ct-^T^^l-PflS^tiS (T.Shibata J. Biol . CheiD. . 256^ 
7565-7572. 1981) j ^ 7!3^ o /z^A£5S^Z)^ffl^ h (i. ± < m^j: l.^^^^-^ 

^^i^) RecA^>^^^^/'-^^^°D"^"^°^^> 

J^oT^TV>=f#^ {Mmm'fmA,88S,Z74-^. W093/05177o 
W093/05178o W095/I8236o M.Teintze Biochem.Biophys.Res.Commun.s 211. 
804-81K l995o PCT/JP97/03019^) o 

RecA^>M^K. St>-6l/^^=C< i:*) 1 :2^mDNArD-:/=S:^^bTl>i)7^ U 
lc^^©^^^CD 1 /'4W±-t:- RecA >/-^^ ^©^^^^©lOfSWT m 

mti^'^^:^^^^^^'^'^-'^- P""^-^ "^"^ 0.5~2mM <7) Mg^' *5#^-rS 
^{^TT-37°CT'Si^:^$^-t^T RecA ^ >v^^H/ 1 -^^W^i^^^S^ 
"^b. 2:$;|itf-e^DN A=&^tri3£**^Sgt3in^T. 4-12. 5mM® 

Mg^ ISOmM Ur(D^it-r h')^I^^\^< lii^itti 'J -^7 A. Xti 250inM 



• 
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izmm^^L.m2 :^mmm d n a ^ w -r -a ff^Kfei^m^ isjR u . 

^^-i>z^XLmTsmi±rcii<^ ^(D^^mnmmzmm vm^o 
(ommmt.i.xi^. ^t. c dna-^^^^^ ^ ->/7dn A©s^!fe*^^>4gfit]^t 

7"^ U- ( c DNA-^^ X^ U XJi. UX 5 PI. BAC^YA 
C^©>>^y ^>y^DNA-^-rX^U-) A^?,^^6<]jtf5^>&X^^ U-^>^'-r 
SJt. |ga^DNAiB^iJ©±iili (^m'm^m5,222,m-^. W091/17267) 
7j-'Jzrx^L/;r5^KXD-X<l:fiJffl-r^RARE (RecA-assisted restriction 
endonuclease cleavage) ^4(L. J. Ferrin f,. Nature Genetics. 6. 379. 1994) 
^ ^tf ffi ^ ©it V ^> h->^' (B.M.J. Revet ^. J.Mol.BioL. 232. 779. 
1 993 ) . ^ U ^ ^ b :^ 5=- K ^ ^ ij ffl -r ti 95 D N A CD ^ Sifi^iJ ^ 09 ( ^ 

^;Kb^T;b=5r;KbAj:i:-) -^^^ (M.Koob Nucleic Acid Res.. 20. 5831. 
1992o E.I.Golubf,. Nucleic Acid Res.. 20. 3121. 1992o A.Mikhail c,^ 
Biochemistry. 34^ 13098. 1995) iziimmr ^ Z tf^^^^Xtb^o 
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^^izit. :^^BMiz'i^t^'zmm^ntz RecA mmn^mm/ 1^^^^^'^ - 

-y'm-^mi. W093/05177 ^ W095/18236 lz|B^£^tlTl^^ RecA 
^j^g^^T-ecDJtiE-?:^' — > ^' (i" vivo gene targeting) CIJ^f^ifi-fE^ 

(D^^i'pmm&mm^ff o c h tc ct ^ 3tfe^r^#?i ^ h ^ :c ^ >y ^ 

(:JRIl!!$g^^5,468,629-^s W093/22443. E.l.Golub?5s Nucleic Acid Res.. 
20. 312U 1992s E.I.Golub^s Proc. Natl. Acad. Sci. USA. 90. 7186. 1993 

2^^Bj{±sfz. ^^B^izt^oT Keck mmmxmm/ i^mmmy'n-^m 

■^i^^mmt^tz^cD^^y b^^#t-ri)o:i©^'y h t3(±.iSiE'k«© RecA« 

2js:^B^{i^?>{c. :^^B^{z^^£^TiiiiLfc RecA mm^^mm/ i^imm 

(enrichment) . ^^iiiJ^U/^itWrhtz6b(D^^yb^^m-r^a ^(O^^^ 
h 13 {± RecA 1 *:ii*^it7-p-:7-^t^<^Ui^i^®{ili©®^ i: LT. 

{?>J^{^. Sf&^ihr^s 5*^s/^:>cD2«^^it^l^^ii^^:7-D-:7-=&^^?^-r;5/z 
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(1) 2%mn^'BLumw-mYi^ K(Dm^ 

JiJK©2 2|i$mg6<]DNA^ LT t h >}fp^ijitfe-i^-e i> p53 ©±c DN 
AiS5nj>&^tr±:^6.6kb CDr^;^ 5 K php53B (R. Zakut-Houri iz>. EMBOJ.. 4. 
125K 1985) . Ift'tO 2 2|s:fi#^ie<jD NAi: LT = K'^^^-Tfe^ 

PUCIS (2.7kb) ^tl^'ti QIAGEN Plasmid Maxi Kit (QIAGEN GmbH tt^) 

( 2 ) ro — :7CDlii^ 
p53 O c DNA©gI5^K^J^#L. ^ ® 5 ' 5^y^;bs t:;t 5^ ><t ^ -5 2:^11 

275bpcD7^^*^ > h$:. 5 ' t^f-^ Xb^nx •x'- 

rs' -CCTTGCCGTCCCAAGCAATGGATGA-3' j (iS^iJ#-^: 2 yMi^m-^ : 1 ©^^IB 
^U(D 1 ~25#g {Z^^&r ^ ) rs' -CGTGCAAGTCACAGACTTGGCTGTC-3' j (IB^'J 
: 3/'iS^'J#-^: 1 Ol^^iB5^iJ®251~275Saiz^^j;E;-r^) . Taq^" U ^ 

^—^^m\^^^mmmrjiDNAmm&jii:^^i^ (pcr^^) iz^-^xmrni^s ^ 

fflB#{;#?^^t$LT 1 :^m^tl.tz^(D^7r^^yu-yt LTfflV^/top53c DN A 
(3) '^^^orp — rop^ 

•9->r)ii^fi*®DNA {iyi^-r^tm. Typelll) (T.Maniatis 
Molecular Cloning) (3 J: !9 :7 ^ ^^'^ > h 'fb Lfcf^. ^?t^tS LT 1 ;$:|i'fb b /z ^ 

mmmZ} ATPrSi^STTO RecA^>>'^^M/'l^MDNArn — 
(single-stranded nucleoprotein filament) (DIMM 

mmm 1(2) -cmmLtz pss © c d n Aia^u®-gp*^ ^tj^^t 275bp © 5 ' 
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5t;$^:&t;d-5^>'fbb^^2«^4^^ :7-p-:7-^, ^»'J 1 (3) TPl^ L /I-^t^ 
P^P_7-j^$.^g-^b/i^®^s MaTkXliTE^llj?^^ (lOmMTris-HCK ImM 
EDTA. PH7.5) T-#f?l>. 0.6ml v -< ^ d ^ - AtLT ^^HzK 

Tris-HCl (PH7.5 at 37°C) ^ 20inM MgCl^. 4inM DTT. 30% ^ U ^z □ s 
1.0//l©ATPrS (i/^'^tti^) 7§r^ (fl>^c7)M^t::Ii^) ^ RecA ^>/^ 

T-#iiRbT37°C-t!l2^Ppmii&^-&^-^f^=fc^^ fl^O^i^TT' RecA 
:4itiDN A:7-p — (single-stranded nucleoprotein 
filajnent) (Dmm^'n-:>tz. l^my^--^' {n-^^zro-y + ^y^ay-a-y') 
(^ya-y^mf^-r^:^ ^ lM = 350g/l). A 

TPySiiJg. RecA ^>/^^Kam^ ATPy S/l^ ^ \^^^ i^tJV 
it) . AT Pr S /RecA ^ Vv^^M (^>'H:t) t^ill LT ©i¥ b 1 

C«f^J3] RecA ^>y^^M/l2is:mDNArn-:7lt^<^^f'Jffl-r?.2 
«iJifi^DNA®^M (^ifl^DNA :^^|^6^DNA= 1 -.50,000) 
A. ISPJi^Ilfe^ (homologous pairing) ^^c^i:: J: ^ >'W ^' U t^^'-f -b" — v' s > 

1.0/zl®10x&/;&^^ >v :7 [SOOmM Tris-HCl (pH7.5 at 37°C) . 20inMMgCU, 
4i!iMDTT. 30%:^*';-feP->'V] . 1.0Ail©80mM MgClz v^rft. ^ifet^'J 1 ( 1 ) T" 
mS^Ufw 2 :*:i^^^=f^6^DN AT'$)^ php53B ^ 49pg. 2 *ti5Bt^#^*ifli3D N 
AT-fe^ pUC18^1//g (li6t}DNAi:l^^lWDNA©^;H:b{± 1 : 50,000) . 
SI>"^2 C7fxU3tiiJgt::^d;^.J^^ C-i^^SCf&DT NaCK CHjCOONa. KCl ^ 
CH3C00K7^rl6^?g^L. ±B.i^lO/uHztji^ ^ o IzmmyKlrWi^ti ^ ^ 
m^iJ2T^^U^c RecA ^7 ^ 1 ^MD N A ( Tj^^t 7° d -7- + 

^^p7-p_y) ^t-^<$:io/xit$:^g-&u (e^?l■6<]^cs£■^r^M{iv^m®^'&^J 
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ZOul) . mW^i^W-^rr'37''C-^45^mRm^^tzWi. EDTA (final lOmM 

(Dmm (NaCK CHaCOONa. KCK CH^COOK) ^^^iJg{::ol^T (i^ 2 (C7f>t-ii 19 T 

B . fiStS - X J; MJE/^^ 

h L/^h^tr>=>Tzi-h^^fc?t8t4tl-X(DYNALttM)20>tzl^0.6nil ^ 
gCD-^'T ^ Dia/C^^^-:7-{3^b. a-ttf-X^iH^ >7 (MAGNA-SEP) 
TlOO/zloaOmM Tris-HCK 50mM NaCl (pH7.5) T 2 L fee 

*^^n^^^^^^(B.Rigas Proc. Natl .Acad. Sci.USA^ 83^ 9591-9595. 1986o 
M.Teintze Biochem.Biophys.Res.Commun.s 21^ 804-81U 19951^) T 
2 ~ 3 lnli$t?^Ufeoj^#jt^l^^^slO;tzl©30iDM Tris-HCK 200mMNaCl(pH7.5) 
<&^3nx.T t-Xt J: <rM^Lfc^. 85°CT' 8^Pb^MSU:^co i^Ht-X^^^ 
'^^■^mm IvT 2:*;||^S6^DNA^^tf±«=&lHlitXUfeo 
C. N ^ >X ^ p( — i/ 3 > 

©S^©:^^ (H. Inoue Gene. 96, 23. 1990) t L ;t oT AI^®JM109 

y'lz^y). BT'[H]llXL;t±M10//l ^^JQ^TvI^f^. *:4'T-30^P^{S^^Lfco 
i*:tc42''CT30#P^(Sr^L:t^. *4>{c^ h'LT 1 ~2^PBm£nL^co 305^^ 
— ::^{c:0.5ml CDSOCi^ife (Bacto trypton 2%. Bacto yeast extract 0.5%. 
NaCl lOmM. KCl 2.5inM. MgCl^ lOmM^ MgSO, lOmM. ^-)]yZ2-7. 20idM) 
^T37''CT mP^^^^. LB7'l^-h [20~70;ug/ml ^>fv>J>. 1 mg 
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/-7"^,_). x-gal (5-broiDO-4-chloro-3-indolyl-/3-D-galactoside) . 0.5 
~ 1 . Omg/' 7' — h I PTG ( isopropyl-i<9-D(-)-thiogalactopyranoside) * 

NATfei) php53B >^ b ^ > ;^ 7 :t - A ^ ti/c ASigJi Qfe© =3 P ^ ^ 
■&7b^ ^|^=fge^DN AT-fe^ pUC18 ^ b ^ ^r- A ^ n;^c^^®tiWfe© =1 





ATPysiaa: 


1 :mr{hrwmuM> 


ATPrs/5i>ir»Kaa 


RorAiBS 

0/M) 


ATPrS/RocA 


M7"D-7' 




A 


6.0 


1.0 


29.0 


1/5 


6.0 


1/1 


B 


6.0 


1.0 


29.0 


1/5 


12.0 


1/2 


C 


7.6 


1.0 


29.0 


1/4 


7.6 


1/1 


D 


7.5 


1.0 


29.0 


1/4 


15.0 


1/2 


E 


10.0 


1.0 


29.0 


1/3 


10.0 


1/1 


F 


15.0 


1.0 


29.0 


1/2 


15.0 


1/1 ■ 


G 


20.0 


1.0 


29.0 


2/3 


10.0 


2/1 


H 


50.0 


1.0 


29.0 


1.67/1 


10.0 


5/1 


I 


100.0 


1.0 


29.0 


3.33/1 


10.0 


10/1 


J 


300.0 


1.0 


29.0 


10/1 


10.0 


30/1 


K 


500.0 


1.0 


29.0 


16.7/ 1 


10.0 


50/1 


L 


2000 


1.0 


29.0 


6G.7/1 


10.0 


200/1 
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ISO. 


mm 






<rnM) 


0 — — 

m 


m 




1 


C 






0 


464 


206 


69.3 


2 


E 






0 


536 


235 


69.5 


3 


G 






0 


518 


298 


63.5 


4 


H 






0 


460 


432 


61.6 


5 


I 






0 


364 


650 


36.9 


6 


J 






0 


290 


1518 


16.0 


7 


K 






0 


271 


2390 


10.2 


8 


L 






0 


222 


3742 


6,6 


9 

10 


A 
□ 

D 

c 

D 
E 
F 

G 




NaCI 
NaCI 
NaCI 
NaCI 
NaCI 
NaCI 

Wo PI 

i>*aui 
iMaui 
NaUl 
NaL-l 
iNaUl 
NaLl 

NaL.1 
NaLi 
CHjCOONa 


too 
too 


130 
256 


214 
204 


37.8 
55.7 


11 
12 




100 
100 


998 
1128 


196 
274 


83.6 
80.5 


13 
H 
15 




100 
100 
100 


1404 
1356 
1273 


200 
243 
24G 


87.5 
84.6 
83.8 


16 


H 

1 

J 

IV 
1 

L 

£/ 




too 


1082 


380 


74.0 


17 
18 
19 
20 
21 
22 




100 
100 
100 
100 
25 
50 


806 
641 
601 
594 
722 
798 


640 
1326 
1624 
1773 

194 


55.7 
32.K 
27.0 
25.1 
71.0 
80.4 


23 
24 
25 
26 


t 

E 
E 
E 
E 




125 
150 
50 
100 


1182 
805 
1J46 
1932 


148 

193 
395 
376 


88.9 
80.7 
74.4 
83.7 


27 




CH,COONa 


200 


1418 


298 


82.6 


28 




CH,C0ONb 


250 


665 


232 


74.1 


29 






KC] 


25 


769 


239 


76.3 


30 


E 
B 
E 




KCI 


50 


836 


203 


80.5 


31 




KCI 


100 


1471 


226 


8G.7 


32 






KCI 


125 


1162 


220 


84.1 


33 


E 
E 




KCi 


150 


941 


204 


82 2 


34 


E 




CH,COOK 


50 


987 


258 


79.3 


35 


E 




CH3COOK 


100 


1626 


300 


83.6 


36 






OH3COOK 


200 


1074 


190 


85.0 


37 


E 
E 




CH.COOK 


250 


70B 


19G 


78.3 



1) : m\:,m.&t:3@r-oek*)mLx'aotc7'-f-0Wim^uito 



t LTiSLfc. 

No. l~8St>'l l~20t^5^^J; »9s ^mm.^^&}>t^ (^^^yv^^-tf-i^a 

RecA^^ > /^' ^ D N A 7' □ - ZT^^W^m V Z^^l^^gfitj d N A OD^gS 
^'n-^tzl5 (No. 1-5. 11-17) tK 3^4|i]^i^i^F^4,888,274-^tCi3«!6^tlT^^ 
S J:o^cM®ATP7 S ^ Ynm(D^l^WL<Dimyik±. EecA^>/-? 

!7m<D6^1'WL(DZm]^J.±.. 4i L<{i0.5~2mM) ?^^ETT-il^LfcRecA^S^>7^' 



• 
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^K/l*t«DN Arn-^'^t-^i^^gifflV^T^f ^feti-& (No. 6-8. 18-20) 

J: D t). z^mm&DDN ACDi^m. nm^^t'bizii^iy''^Mt--^rz. -is. at 

£Dl/5^T-T{fS (No. 9. 10) i:lR«^4§^t*-*^i£T Ufco 

ti±®Sigmc); t)s AT P r SCO'^^m.tK l:$:fiDN A7-D--7-$:^fiJc1-^p?. 
^ U:;^^" K^S®^^iSc® 1/4].:A±-C\ RecA^ > ^ S©^^^® 10i^iiJ.T 
-^^h^r> ^c^{4^T -e- lUMb fcRecA^ > ;^ ^ M/l*Si D N A 7" D - 7"1tl^<* 
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<400> 1 

ccttgccgtc ccaagcaatg gatgatttga 
tcactgaaga cccaggtcca gatgaagctc 
cccctgcacc agcagctcct acaccggcgg 
catcttctgt cccttcccag aaaacctacc 
tgcattctgg gacagccaag tctgtgactt 

<210> 2 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



tgctgtcccc ggacgatatt gaacaatggt 60 
ccagaatgcc agaggctgct ccccgcgtgg 120 
cccctgcacc agccccctcc tggcccctgt 180 
agggcagcta cggtttccgt ctgggcttct 240 
gcacg 275 



<220> 

<223> Description of Artificial Sequence: Artificially Synthesized Pri 
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ccttgccgtc ccaagcaatg gatga 25 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially Synthesized Pr 
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cgtgcaagtc acagacttgg ctgtc 25 
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